N-Formyl-3,4-methylenedioxy-benzylidene-gamma-butyrolaetam, KNK437 induces caspase-3 activation through inhibition of mTORC1 activity in Cos-1 cells.
The mammalian target of rapamycin complex 1 (mTORC1: mTOR-raptor interaction) and heat shock protein 70 (Hsp70) regulate various cellular processes and are crucial for the progression of many cancers and metabolic diseases. In the recent study, we reported that interaction of Hsp70 with tuberous sclerosis complex 1 (TSC1) regulated apoptosis. This study was designed to elucidate the underlying mechanism in Cos-1 cells. Here, we show that N-formyl-3,4-methylenedioxy-benzylidene-gamma-butyrolaetam (KNK437), which inhibits the expression level of Hsp70, abrogated phosphorylation of mTOR and S6K in response to insulin, and inhibited mTORC1 activity via disruption of an interaction between mTOR and raptor. In addition, KNK437 did not alter TSC1/2 complex formation. Furthermore, KNK437 inhibited the mTOR-raptor interaction on the outer membrane of the mitochondria and triggered caspase-3 activation. A reduction in the level of Hsp70 could result in the inhibition of the mTORC1 signaling pathway, thereby inducing apoptosis.